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Concise Statement of Relevancy 

There is provided a bus arbitration circuit which prevents a 
specific DMA control circuit from occupying a bus shared by a single 
CPU, plural DMA control circuits, and a memory of the CPU for a long 
time, and further in which the CPU can obtain the' right of possession 
of the bus for a shorter time than the conventional circuit even when 
the CPU is in a state where the CPU urgently uses the bus at the time 
when the specific DMA control apparatus is using the bus. When a 
first DMA control circuit and an n-th DMA control circuit output a 
use demand signal of the bus at the same time, and a priority is given 
to the first DMA control circuit by the bus arbitration unit, after 
an elapse of fixed time, an interruption signal is outputted from 
the n-th DMA control circuit, whereby, when an urgent interruption 
signal is outputted to the CPU from an interruption control circuit, 
the CPU temporarily outputs a flag setting signal to a flag register, 
and the use right of the bus is given to the n-th DMA control circuit 
by the bus arbitration circuit, by masking a bus use demand signal. 
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6 0 tc J; 1 <iODMAflIW»«2 0 (Cfi3fe» 
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jftODM AiHflSB^fe <J:r;toEC P UCDrtco 2 SUi*> 6 
UEDMA:fcj:r^irECPU<^f*3(7)-ofcJtLri}E;t a? 

AmmmmzM}^vxmftE>tir^^^m^yy^i^i>:?^ 
^ \zMvxMmy9^mi^m^^'fiib&b^n^m!si\c 

r a t ^^aiifffi c p u t c tmitt 

[0 00 1] 40 

tcl:3©CPUi:««CODMA (^^V^^h;*t'jri^ 
irx) «IHI«ff<!:CPUdt»or*gg5HB«^ffi:r««$ 

[0 00 2] 

i^^omm /^xmf^mmt. cpu w*«3is 

®) «ha[ft©DMAM«feS*«tafCPU*^"^l^«IB 
t.>^- ±MOitCPU, «»r<ODMA^fl|gS:fecJ:t;rt 50 



aEttSB^j^^^r 5 ic^ UT ;i onx s«mts 

CPU iifiScco D \f ASdIf Stff^^ ^ f^^l:: c<o/Xx £«S 

mf. C:cO/txafStIMS&;5<CPU>«»CODMAM«iS 

ViT±aLfcytxfc'::3V^Tco«^3?*^mi.;t«S-&T'5 
D M A ft: ttD M A i: C P U<0 tf>7&^ e^-O UT 

rntc;txco«M«^#^a-cv^^. 

[0 0 0 3] ±i*LfcDMA/&fWS«tlCPU:&t 

pu<o±ffiSB'\^$ia.tra:^. feavif3:^aaB«ga 

(ocpu^^rinww-t-^iWliiSBTS^s, ^str. 
HRic±ia Lfty'-mmmm\z}m&mo)ryuAm« 
nmi^mf ^ nx^ r)^^\zzn^Du Amvmiu^ 

uAmmmmuMm u^t c p & <dv^^ (oi^m^ 
^^\f'fftt^\z±mv:^5'-9 0mm^n'^h<K>x^ 

[0 0 0 4] 

d^^^&<DDUAmm&m\zMhxmi£vit 
Ammmmifi'f-i$r(omt^^TLxL^o^x}t, ^ 

O D M A ftifl^B^Jx- CDeS«« ^fro T -5 W 
a»j®Lft;CPU*^tritt. teODMA;5>6nxiH? 

ii^ti^s^nrL/*^:^, itt^u. cpu;otnx£^ 

TV^^>DMAW»SBOS&f^;iitK7'r-5^Tf±. ClOC 

pus^/'txs^M'r^.citi^T^T, ^fc, Jiasbfc/t 

X<DffiM«*lifcDMA^P^«:^f!Wp-r<&5=-^<Da 

i^^^\zizx-m<^y'-is^omm<r)f^miim^^x{z^ 
^m^m^m^\z\t. tooDMASflss^rcwtssi^ 

L ft: C P U l^tx coffi^H^^&m LT;&^ ^:B^|BM*ft:;5: 
[0 0 0 5] t&Mtft:AX<Cffi^«i£ 

Ammmm^ft]tcFvf}^i^Ax<D^M^^fit^&^n 

ft:*& t^-a (Onx (Dffi^l?^^ as t ft:te<0 D M A 
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4 



[aH«#ft-r5ft:»®^S].*«?^<0''«:^WffB» [O O l O] »l®DMAMfflI«a2 0:feJ:t;»n©D 

»SSH»-5VW3WECPU<OJ:faSIBC5W0!>x-i'«X K«SHi:rtaBi2»SH4 0 i:(OH«)x-^'«n|gaS/t 

ffl:i!j&iS!mi-rs«»0DMAffl«fiSi:«t/1X*^M.T X 5 0 SrfrL.-rWWf SDMAWWKHT?**. 

aa!^n9WBCPU:6J:t;«rffiDMAM«««*«B»aay^ [O O l U SSl®DMAa<«lSa2 OtJRnODMA 

as$na(rK»«:L.ft:DMA«ws?B;^6taA3n5t(r ^ife»<o7Fvx(Oii«!dJa3nft:t«. »«vjtt. ± 
ia7 94^AiS83e3n-cv^;iv>i*(ijt#rtr^5DMAWw 20 tBr-i*-ai«ox-^(o{feaTHu-xfca*aj-r'^*- 

2'^a*#LS&iB-7Xi'^a«*UTwa«»oDMA *n*'<^['9tEffi»s»4 orto^ypv-xaififes 

$fWSB:fe«J:UfiaeCPUCDf*g®2K±jS»6l^lfi|MCt3 n. IthXil. CPU 1 0j!p6ODMAS»©-9 

l2/tx«fflil*©#SSm-^ t^a&:£» ^n&fll^JII 1 0 0 *itX 1 1 0 *t^n^=n» l ©DMASIfPSBi: 

{iK?£o-CW£/'?X«ffiS*e#Si£ai'ft:t9ffiI>MA JSn«)DMASflWSiaK:ftlAe.n«t, »l<ODMA« 

feiCJtfiirEC PU<0rt<0-r3«r*M.T«rE/-^X<0«ffl« W^«2 0^±tfmn<ODMAlH«lSB3 0*>6-?-*l^ 

A-xffifflr5i<i^«a^-r«/'?xsni?a5fc, sit n/tx 5 0 <nmm^m^i>n7.mm»m^ 1 5 

iaKxftfflfFBfe-^iJ^^e.nTWro^-ME/ixsffiffl j:tKi6o*tAxi«?at6 0fcffi*an*. 

-rsaf^75t^i8T:»')«r£/^x*fiifflUTv»srattin2 [o 0 1 2] A-xffl#«6 ottt. ::n&cpui oi 

ffiffiS*#^«jS«UTaj*UI(lffi/tXi«<tKJBCJ:»)W 30 ^lfflDMA{W«Sa2 0*J:CK«n©DMA*r»S« 

i2/txcDfiefflj5i»9aniriE/^x«fflB«m^rom* s 3 o s ^wricnx 5 0 LTonx«ffis«<i#At 

tH*-r5^a£WT5lilE«S:®DMA«W»ai:, It -^A?>*S^aft»-C*<. ?S:i;itf, CPUIOCM 

E«i-a«^<n-r'^T*A:fjtUjfffaaia«<*<ort5«3:< i.-rnx5ocoflE[ffl«w<a'e>;ii<, scsfKODMA^ 

i:. tffSHamM^SS^S <!:l»iSS!l2.a#S D MA«P«S 3 0 IC^rr«/-?X 5 0 ©«ffllt*»aTtt 

ffiAbJi:awBDMAiW«i»a£wt-®«mDMAiaiiss /srt-rai:. ±i$L.fci:^t:sioDMAisgiisa2o 

fcjtJ*Lratt^nTl'»*MS79i^VS?X3'K:*tLT i:^n®DMAWWS«3 0 A^&RWcAXffifflS*^ 

5¥a>8ftgaCPUdtAX«fll5feMC;fi£raTS.fa*** ^ ^«?IF"5I-r^.AXflg^l1F?T^^l 5 5*®1®DMA 

i;^i:SS!rl2T'<T®77d/'Vi?X3'IC^tU-C^»S* a«ISB2 0 (C*tUT»:^U 3SlfflDMA$JfllKB2 



[0 0 0 9] 3t:|0SMO;TXiBffInI!5tt, HllCT^fJ: ^^82 0 K:^:*JKU-C^*ft*5nTV»5«r^®0^S 

5C rt®c^»s«$nTv»5V'fi'o:/Di^7A(:: 5» nTviavi^i-^BfassB®^»ii^3tift:r isuxKB 



Tfra/txw?^^*^^^*::^^**. 

[0 0 0 6] 



SWt-<5Kr»C P U t€«xT«^3nTV^ 5. 
[0 00 7] 

[^JSfl^l *S!W®iyfiWlrr>V^-C0ffl*#Be^ 
[0 0 0 8] la 1 B::it£%?g®/^X3H?@»®— SUfiW* 



[0 0 13] ^l®DMA««lS5a2 0«^®/tX«ll 
HFir^^l 5 5£S^.5t. a^CCPUlOfcJio 

HUX*^i6SDCPU 1 OlcJcoTSSfeoTJB^atl 
fcx-^'fi©x-:5'®K*BU©®IH**fTV^, Jl®» 
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^ tc c p u 1 0 \z^z>xm^^xm i (DDUAmmmm 

[0 0 141 c:cD^5tCLT/XX3H?«56 0:5(ie<07tX 
*?iaC6 OlrJ:oT«H$nTV^-6?^, Sn<7?DMAW« 

1 3 0 i>tAi:^n^ t. ^^m^is^ i ? o «rc p 
[0 0 1 5j fsi^. mioDUAmvmmoh, mn 

[0 0 161 cpul onmcoDMA^sea odJ 
\^y^cftst:&m^t^S:^'^nx^>^m}i3iy'7ifffiWt&^ 

SlCDDMAiW1®Sa2 035i&/tXilfi(a6 0(c: 
ffi:^^tL^AXffi^S:S^^l 5 0ttC<O77;5^Vi^X 

\zx-^xmmnyy^u-j7.^2 5ifiBt&^n 

'^fs.im.xnmxi<j>DUAwm^n^ {Ms^^m-n^nx 
(.^$/tx*MS^©#i 6 ooo^7^ywaH?ffl6 oirA 

AWIllSfB2 Olca:*UTV^;t/^Xtt^lf^<H^l 5 5 

Xffi^^flje^ 1 6 5 ^dJ:fJ"rS. a^T, a 1 ODM 

WSS3 oj^/'^x 5 0 ^^mhx'T-^o^^M^^m 
S&r^. i/?>>t>>i*^^. cpui O)0^nxpffl»6 oc^ 



^^)^@)i¥4-2 7 6 845 

1»S»i 03^6.ffi:^^nTVi^;^xffiffi5l*S-^i 5 0 
^ort^e^t^:o[)/1xffiffiSI*{B^l s OdtA:/3^n.S© 
loDMAWflSiaa oicMur. nx*ffijfsrm-^i 

5 5&ai:i^J'rs<!:Pi^iC»nODMAMfPi6S3 OJCffl 

^rurvifcAxffiMUF^^^i 6 5 

[0 0 17] [^at;:, SBn(ODMA«WS«3 ^o^i^ 
aatcAx^fe^S^li^ 1 6 0 &£il:^U/'^Xi!<?ffl6 0 
A5»n(73DMAttWS«3 0 tmxffi^tfpl^-^l 6 5 
*U*L7S:ttfi8iC*<b^:^, S 1 ®DMA*!lflSe2 0 
*r;tX£^|?3S©^ 1 5 5 «:AXPIff W 6 0 fCffl;^) L ^1 

o>nxm^^^o\z^->x^<o^iSiifi^^nx. ^ft 
ss^tifc^pj^fifjaar^ i odd m asissh 2 0 
;Q(i6me^i 2 od^ttj^tftis. 2:«?mi9-^i 20 
ffimi^-^ti^h. aa|Pi5i»7 ot;3:fi2,m^i 3 o:o« 
A:^^nfci:^ti^«fe«&f^ifeff^>* -e(7>ie^cpui 
^fi^i^\ty^vw^mmi^nxm^m^ o^oy^^v 

5^X3^ 3 5 tCti3:^J^nS. ^^i^Wv'X^^SSKlCPU 
10^er^^5^iaj^MWta;?3^n«i:> yy^ifiWtA 
$niln<DDMA$iWiSil3 0d^6AXilfWP6 0tCA 

:^^:sn«/ixffiffiS:^^®#l 6 0 &-^-OA*«rvx^ 
UT. ^:(D/txffi^S*m#i 6 o^/xx»HfaS6 0© 
(^eSlC^snso^vxi^-rs. fi£oT. C<DJ:^a: 
il^lRTtt. CPUl 0;i^S79i^I/'i?X:5'3 5lc:7^5^ 

\Z. AX 5 0 <?DffiM»iSn<0DMAMttISH3 036^^ 
m 1 ODMA$f»SS 2 0 k:^s r 
[0 0 18] l^lt. SlOODMA®»Se2 0 t®n© 
DMAffifWSB3 Od^^;tXflMS*B-^ 1 5 0 i: 1 6 
otd«/^x«ff»6 0ScM:^7$n> 

X 5 0 ;in^ 2 -e^ODMASIW^e^tScSKlffi^ L/T 

Vi^«^T, a-^fccpu 1 odsnx 5 0 ^^-t^* 
^icri, cpul od*e»/txii*?g?6 ojr^fur/tx« 

m*S^l 4 0^£tt5:^3-r^i:i:t>tC7'^^V>^X^2 

5 1 3 5 h\znhxy^if^m^^'^^ws&^tiit^ 

ai;^^nTVi^nx«^i?^M^ 1 5 0 ^1 1 6 0 t\m 
^icTx^sn^<DT. it^tccpui o*t;txi9i?ii 
g6 OTj^&nx 5 0'v;^x«^t1=wm-^;5*ai:^^*v^x 

5 OOD^^^aS^ABn^CfclC^S^OT, CPU 10 
;5tAX5 OCDffi^^*e-^l 4 0 S:ffl*l.T;^5S^ra 
TAX 5 0 *ffi^r^ - tffiX^^. 
[0 0 191 

!t#^0[)DMA^»S«)&J^^!RIAX**tL'T 
A^«lg@IC^lxTfeAX(0«^^£flFWra«^Sr-^^ 
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